Abstract The purpose of this study was to better understand older women's experience with breast cancer treatment decisions. We conducted a longitudinal study of nondemented, English-speaking women C 65 years recruited from three Boston-based breast imaging centers. We interviewed women at the time of breast biopsy (before they knew their results) and 6 months later. At baseline, we assessed intention to accept different breast cancer treatments, sociodemographic, and health characteristics. At follow-up, we asked women about their involvement in treatment decisions, to describe how they chose a treatment, and influencing factors. We assessed tumor characteristics through chart abstraction. We used quantitative and qualitative analyses. Seventy women (43 C 75 years) completed both interviews and were diagnosed with breast cancer; 91 % were non-Hispanic white. At baseline, women 75? were less likely than women 65-74 to report that they would accept surgery and/or take a medication for C 5 years if recommended for breast disease. Women 75? were ultimately less likely to receive hormonal therapy for estrogen receptor positive tumors than women 65-74. Women 75? asked their surgeons fewer questions about their treatment options and were less likely to seek information from other sources. A surgeon's recommendation was the most influential factor affecting older women's treatment decisions. In open-ended comments, 17 women reported having no perceived choice about treatment and 42 stated they simply followed their physician's recommendation for at least one treatment choice. In conclusion, to improve care of older women with breast cancer, interventions are needed to increase their engagement in treatment decision-making.
Introduction
The aging of the population combined with the increased use of mammography in Medicare beneficiaries has led to greater numbers of women aged 65 and older being diagnosed with breast cancer [1] . However, many breast cancer treatment trials have excluded older women, especially those with multiple comorbidities [2] . As a result, the benefits of some treatments are controversial for older women, and decision-making about breast cancer treatment may be challenging. Numerous studies have found that as women age they are less likely to receive standard treatments for breast cancer; however, variations in treatment are not fully explained by differences in patient health or tumor characteristics [3] . Meanwhile, less aggressive treatment is often associated with worse outcomes for older women [3] . Data suggest that some older women are over-treated for breast cancer based on their estimated life expectancy and tumor characteristics, while others are under-treated [4] .
Despite known variations in breast cancer treatment and the potential effect on older women's morbidity and mortality, few studies have examined how older women choose their treatments [5, 6] . Several studies have examined older women's preferred role in treatment decisions and have found that many older women prefer a more passive role [7] [8] [9] [10] [11] [12] [13] . Yet, these findings are not consistent [14] , and a more active role is associated with greater satisfaction [11, [15] [16] [17] . To better understand physicians' breast cancer treatment recommendations for older women, we previously reviewed physician notes from sixty-five women aged 80 and older diagnosed with breast cancer. We found that many factors, such as tumor characteristics, history of breast cancer, patient age, health, transportation, family support, and the ratio of treatment benefits to risks, interact to influence physician recommendations [18] . However, this study did not examine older women's views of treatment decisionmaking. To better understand older women's perspectives, we conducted a longitudinal study of women aged 65 and older beginning at the time of breast biopsy. We interviewed women before they were told their diagnosis and then 6 months later. By identifying women before their diagnosis, we were able to assess older women's intentions to accept breast cancer treatment which is important since intentions may affect behavior [19] . We hypothesized women C 75 -years would be less engaged in treatment decision-making and more reliant on family than women 65-74 years. We used both quantitative and qualitative methods to deepen our understanding of older women's decision-making experience around breast cancer treatment.
Methods

Study design
Between August 2007 and December 2011, we interviewed English-speaking older women without dementia [determined by problem list and/or primary care physician (PCP)] at the time of breast biopsy but before women knew their results (baseline interview), and 6 months later (follow-up interview). This study was restricted to women who were diagnosed with ductal carcinoma in situ (DCIS) or invasive breast cancer (confirmed by pathology reports) at follow-up.
Participants
We recruited women from breast imaging centers at Beth Israel Deaconess Medical Center, Brigham and Women's Hospital, and Boston Medical Center. An administrator at each site provided the research staff with the names of women C 65 years scheduled for breast biopsy every week. Since we aimed to include similar numbers of women C 75 years as women 65-74 years, we recruited women C 75 years continuously and women 65-74 years every third week. Women were contacted for this study by (1) telephone if their PCPs gave permission or (2) in the waiting room at the time of breast biopsy. Participants gave verbal informed consent. The Institutional Review Board at each site approved this study.
Data collection
Baseline
At baseline, we asked participants about their use of mammography, history of benign breast biopsy or breast cancer, and family history of breast cancer. We also assessed older women's willingness to undergo treatment if diagnosed with breast cancer. We asked, if recommended, would you accept (1) surgery, (2) radiation therapy (use of certain type of energy to kill cancer cells), (3) chemotherapy, or (4) a medication that you had to take for 5-10 years, for treatment of a breast abnormality? Women could respond yes, no, maybe, or do not know. We also assessed participants' educational attainment, social support (Medical Outcomes Study tangible support scale, 4 items scored on a 5 point Likert scale and summed) [20] , marital status, living arrangement, cognition (Short Blessed Test, range 0-28, scores from 0 to 8 are considered within normal limits) [21] , geography, and race/ethnicity. In addition, we estimated life expectancy using the Schonberg index. This index incorporates comorbidity, function, hospitalizations, tobacco use, body mass index, and scores of eight or more suggest 9-year life expectancy or less [22] .
Follow-up questionnaire
Quantitative outcomes (1) Information received At 6 months follow-up, we asked women about their perceptions of the amount of information received around breast cancer treatment (adequate, too much, too little) [23] . We also asked women if they obtained information from other sources besides their physicians (e.g., pamphlets, internet, videos, books, other people, newspaper, and television).
(2) Shared decision-making We used the Perceived Involvement in Care Index to assess patients' perceptions of how information was shared with their surgeons and whether patients' preferences were elicited in treatment decisions [5, 24, 25] . The index includes two scales of two questions each (patient information seeking and surgeoninitiated communication). The patient information seeking scale asks participants how much they agree (strongly disagree [1] to strongly agree [5] ) with the statements, ''I asked my surgeon to explain treatments and/or procedures to me in greater detail'' and ''I asked my surgeon a lot of questions about treatment options.'' The surgeon-initiated communication scale asks participants how much they agree with the statements ''my surgeon asked me about my worries about breast cancer'' and ''my surgeon encouraged me to give my opinions about treatment.'' Responses to each item are summed for each scale (scores range from 2 to 10, higher scores indicate greater patient involvement).
(3) Factors influencing treatment decisions We asked women to report how much 11 different factors (surgeon's recommendations, oncologist's recommendation, advice of family, maintaining quality of life, PCP's recommendations, health, age, faith, friend's advice, transportation, and cost of treatment) influenced their treatment decisions from ''Not at all'' to ''Influenced a lot'' (range 0-3).
(4) Decision-making role We modified the controlled preferences scale and asked women whether they made their final treatment decision themselves, whether they shared the final treatment decision with their physicians, whether they shared the final treatment decision with their physicians and family, or whether their physicians and/or family (but not the patient) made the final treatment decision [10] .
Qualitative component We asked women to describe how they decided on each of their breast cancer treatments. We also asked ''if you had to go through the process again what would you do differently?'' A research assistant wrote down participants' answers to these questions verbatim and noted any additional comments made by participants related to their experience at any point during the interviews.
Chart abstraction
We abstracted from participants' charts information on tumor size, estrogen (ER) and progesterone (PR) receptivity, stage at diagnosis, and treatments received (mastectomy, lumpectomy, radiotherapy, chemotherapy, and hormonal therapy). If treatments received were not available in the medical record, then we used information collected from patient report (n = 5).
Analyses
Quantitative outcomes
We used v 2 statistics to compare sociodemographic and tumor characteristics, treatments received, and decisionmaking by age (65-74 and C 75 years). For continuous variables, we used the two sample t-test or the Wilcoxon Rank-Sum Test when data were not normal. All statistical analyses used SAS version 9.3 (SAS Institute, Cary, NC.)
Qualitative Component
We used progressive coding techniques to identify themes in participants' open-ended comments [26, 27] . Initially, one investigator (MAS) reviewed all participants' comments to identify themes and create a code dictionary. Two investigators (BLB and LH) then used the code dictionary to recode participants' comments. Three additional codes were added after this review. One investigator (MAS) recoded participants' comments using the newly identified codes and reviewed the coding of the other investigators. If at least two investigators labeled a comment with a code, then the code was applied to that comment. We combined codes to identify major themes.
Results
Sample population (Fig. 1) We contacted 257 eligible women of whom 70 refused to participate. The remaining 187 women began the baseline interview but six did not complete it, eight refused followup, eight could not be reached for follow-up and one woman died. A total of 164 women completed both baseline and follow-up (64 % of eligible women). Of these, 70 women were diagnosed with DCIS or invasive breast cancer (43 C 75 years).
Sample characteristics (Table 1) Overall, 91 % (n = 64) of women were non-Hispanic white and 66 % (n = 46) had attended at least some college. The majority (83 %, n = 58) underwent mammography screening annually, and 23 % (n = 16) had a prior history of breast cancer. Women C 75 years were significantly more likely to live alone, not be currently married, and to have less than 9-year life expectancy than women 65-74 years. Median follow-up time was 5.6 months (interquartile range 5.2-6.5 months).
At baseline, women C 75 years were significantly less likely than women 65-74 years to report that they would accept surgery or take a medication for 5-10 years if diagnosed with breast disease and tended to be less likely than women 65-74 years to report that they would accept radiation and/or chemotherapy if recommended.
Tumor characteristics and treatments received (Table 2) Sixteen women (23 %) were diagnosed with DCIS, 74 % (n = 52) with stage I-III breast cancer, 1 % (n = 1) with stage IV breast cancer, and one woman with a phyllodes tumor. The majority (94 %, n = 50 of 53) of stage I-IV tumors were ER?. For treatment of DCIS, 38 % (6 of 16) underwent mastectomy and 50 % (8 of 16) underwent lumpectomy plus radiotherapy. The five women diagnosed with DCIS with estimated life expectancy B9 years were treated with mastectomy or lumpectomy plus radiotherapy. For the treatment of stage I-III breast cancer, 21 % (11 of 52) of women underwent mastectomy and 71 % (37 of 52) underwent lumpectomy plus radiotherapy; the four women who did not receive radiotherapy after lumpectomy were all C 75 years and had estimated life expectancy B 9 years. Women C 75 years were significantly less likely than Quantitative outcomes (Table 3) Overall, 41 % (n = 29) of women reported making their treatment decisions with their physicians and family, 34 % (n = 24) reported sharing treatment decisions with their physician (but not family), 17 % (n = 12) reported that they made their final decision on their own, and 8 % (n = 5) reported that their physician or family made their final treatment choice. There were no significant differences by age. Eighty-two percent of women (56 of 68; 2 did not respond) felt that they received adequate information about their breast cancer, while 7 % (5 of 68) reported receiving too much information, and 10 % (7 of 68) reported receiving too little information. Women C 75 years (33 %, n = 14 of 42) were less likely than women 65-74 years (62 %, n = 16 of 26) to report that they obtained information from other sources besides their physicians (p = 0.02). Women C 75 years were also less likely than women 65-74 years to ask their surgeons questions about their treatment options (p = 0.01) and tended to be less likely than women 65-74 years to report that their surgeons asked them about their treatment preferences (p = 0.12).
As for factors influencing treatment decisions, older women gave the highest value to their surgeon's recommendations and then to their oncologist's recommendations. Although transportation was only an issue for a few women, women C 75 years were significantly more likely to note the importance of this factor than women 65-74 years. Qualitative outcomes (Table 4) Twenty-two women reported that their diagnosis made them anxious; however, six stated that they were not that concerned by their diagnosis, and four noted that the emotional impact was less due to their age. To cope with their diagnosis, women reported seeking support from friends and/or family (n = 13) and trying to think positively (n = 12).
Forty-two women noted simply following their physicians' recommendations for at least one treatment choice. Twenty women specifically mentioned following their surgeon's recommendation, while other women referred to their physicians collectively. Seventeen women did not perceive being given a choice about at least one treatment, and nine women commented that it would be hard to choose not to do something recommended by their physicians. Nineteen women described following their doctor's Stage II % (n) 10 % (7) recommendation for one treatment choice while describing a shared decision-making process for another treatment choice. While 22 women commented that they received adequate information about their diagnosis, ten women wished they received more information about some aspect of their care. Four women felt that they could not absorb all the information provided and seven noted that they brought a ''second pair of ears'' to help learn the information. Thirteen women stressed the importance of asking the right questions to obtain high-quality care.
While 22 women were satisfied with their care, 13 described dissatisfaction with some aspect of care. Six women regretted an aspect of treatment and five women questioned whether they were over-treated. Four women regretted not getting a mastectomy first since they had to undergo multiple surgeries before undergoing a mastectomy.
Twenty-two women noted at least one side effect of breast cancer treatment (e.g., fatigue, change in body image, and joint pain). Ten women expressed some anxiety about recurrence and seven noted that they now had to take more pills and/or go to more medical appointments. Eight women felt their experience helped them re-evaluate life.
Discussion
Women C 75 years were less likely to ask their surgeons about breast cancer treatment options, were less likely to obtain information about their treatment choices from sources beyond their physicians, and were less likely to receive standard medical therapy (chemotherapy and hormonal therapy) than women 65-74 years. While 75 % of older women reported that their final treatment decision was made in conjunction with their physicians, with or without the help of family, in open-ended comments many women felt that their treatment decision was really whether or not to follow their physicians' recommendations rather than making an informed preference-sensitive choice between two or more options. Several women commented that they followed their physician's recommendation for The impact of hearing the news was incredible, such awful anxiety. (83) Not that concerned 6 I was not concerned to the point that it became a real worry. (81) I was not frightened about it. (85). one treatment choice but engaged in a shared decisionmaking process for another treatment choice. These findings suggest that older women may prefer different levels of involvement in decision-making depending on the treatment decision. While many women reported feeling satisfied with their breast cancer care, several were overwhelmed by the information they received, and some questioned whether they were over-treated. These data suggest that to improve care of older women with breast cancer, interventions are needed to improve sharing of information and eliciting older women's preferences around treatment. Interestingly, many women in our study did not perceive having a choice about treatment or decided to simply follow their physicians' recommendations. Although we asked participants how they made their surgical choice, few discussed making a decision between lumpectomy or mastectomy. An international consensus panel highly recommended lumpectomy for treatment of breast cancer among older women when possible [28] . Therefore, surgeons may simply be recommending lumpectomy to older women for whom they deem it appropriate rather than discussing the advantages and disadvantages of both options. However, some older women when given balanced information about both surgical options may reasonably choose to undergo mastectomy rather than lumpectomy so as not to be faced with the decision of whether or not to undergo radiotherapy, to avoid multiple surgeries, and to decrease the chance of local recurrence. In fact, several women in our study expressed frustration at having to undergo multiple surgeries only to end up ultimately needing a mastectomy. Also, despite data suggesting that radiotherapy offers only a small reduction in chance of local recurrence and no improvement in overall survival for women C 70 years [29] , most older women are treated with radiation after lumpectomy [4, 30] . In our study, 91 % of older women were treated with radiotherapy after lumpectomy. However, radiotherapy can cause fatigue, breast pain, and edema and increases the risk of ischemic heart disease [31, 32] . A previous study found that 59 % of women (mean age 55 years) reported hearing a discussion about both lumpectomy and mastectomy [33] . Our data suggest that discussion of both surgical treatment options may be even less common among older women. Future studies should examine surgeon discussions of breast cancer treatment options with older women. Consistent with findings from larger studies, 88 % of women in our study diagnosed with DCIS underwent mastectomy or lumpectomy plus radiotherapy [34, 35] . However, only around one-third of cases of DCIS are thought to progress to invasive breast cancer after 10-15 years, and recurrence is less common among older women [36, 37] . To avoid overtreatment of DCIS, increasingly experts are calling for the need to identify a group of women based on life expectancy, tumor characteristics, and preferences, where DCIS could be managed through surveillance; however, no study to date has identified such a population [38] . Clinical trials are needed to test different treatment regimens for DCIS among older women, particularly those with short life expectancy, to inform treatment decisions.
Even before being diagnosed with breast cancer, women C 75 years were less likely than women 65-74 years to report that they would accept recommended treatments for breast cancer. These findings suggest that choosing not to undergo a specific therapy for breast cancer may represent older women's preferences. In fact, one recent study found that 17 % of women aged 75 and older ''refused'' chemotherapy that was recommended for treatment [39] . Physicians may need to become more Living without a breast is emotional, always wondering if it will come back. (84) comfortable allowing older women to choose not to receive a therapy, provided that both benefits and harms of such a choice are described. Although study participants noted the importance of asking their physicians the right questions to ensure highquality care, women C 75 years were less likely than women 65-74 years to report asking their surgeons about their treatment options. Cohort differences, trust of medical authority, and avoidance of cognitive burden may help explain these findings [40] . Our study highlights the need for interventions to meaningfully engage older women in breast cancer treatment decision-making. Communication aids such as question lists and consultation audio-recording have been shown to increase question-asking and information recall among women of all ages [41, 42] . Decision aids may also be useful [43] . However, more data are needed to understand the types of information that older women need to ensure high-quality decision-making without information overload since several women in our study reported that they could not absorb all the information provided to them. Engaging older women, especially those with short life expectancy, in treatment decisions, is important because the benefits of some treatments may not be achieved for years, while the side effects may be more immediate. Also, perceived involvement in decision-making about breast cancer treatment has been found to be associated with better quality of life [44] , and engaged patients are a key component of the Institute of Medicine's conceptual framework of a High-Quality Cancer Care Delivery System [45] .
There are known barriers to improve shared decisionmaking between physicians and older women with breast cancer. Despite equivalent information needs [46] , physicians are less likely to discuss the likelihood of breast cancer recurrence, side effects of lymph node removal, chemotherapy rationale, and post-treatment appearance with older women [47] . Oncologists may be more direct and less likely to elicit patient preferences when communicating with older women [17] . In addition, physicians feel inadequately trained to incorporate shared decisionmaking into their practices [48] , especially under current time constraints [49] . Therefore, interventions are needed to help physicians provide a balanced presentation of breast cancer treatment choices to older women and elicit their preferences.
To better inform older women's treatment decisions, it would be helpful to know how often older women experience treatment side effects and the duration of symptoms. Anecdotally, 22 women in our study described some side effects of treatment. In addition, it would be helpful to understand what patient and physician factors lead to a greater exchange of information and more engaged decision-making by older women. Guidelines standardizing the information that should be provided to older women with breast cancer might improve treatment decisions and care. In addition, physicians may need to collect more information about older women's health either as part of a geriatric assessment or in calculating patients' estimated life expectancy to inform treatment decisions [50] .
Our study has several important limitations. Because we recruited older women from one geographical location, our results may not generalize to other areas. Our sample was predominantly non-Hispanic white, and we did not collect information from proxies of older women with dementia. Also, our data are based on patients' perceptions rather than taped interviews of physician consultations. Finally, our sample size was small limiting power for some analyses.
In summary, older women are less engaged in breast cancer treatment decision-making than younger women and tend to accept whatever treatments are recommended by their physicians. Interventions are needed to help older women engage in treatment decisions to improve the quality of their care. Ideally, older women's breast cancer treatment decisions would consider their life expectancy, risk of recurrence, and preferences.
